Rapid Response Teams (RRTs) have been introduced into hospitals worldwide in an effort to improve the outcomes of deteriorating hospitalised patients. Recently, there has been increased awareness of the need to develop systems other than RRTs for deteriorating patients. In May 2016, the 12th International Conference on Rapid Response Systems and Medical Emergency Teams was held in Melbourne. This represented a collaboration between the newly constituted International Society for Rapid Response Systems (iSRRS) and the Australian and New Zealand Intensive Care Society. The conference program included broad ranging presentations related to general clinical deterioration in the acute care setting, as well as deterioration in the emergency department, during pregnancy, in the paediatric setting, and deterioration in mental health status. This article briefly summarises the key features of the conference, links to presentations, and the 18 abstracts of the accepted free papers.
The Rapid Response System (RRS) is a hospital-wide approach aimed at improving the early recognition of, and response to clinical deterioration in hospital wards 1 . The team that responds to activation of this system is referred to as the Rapid Response Team (RRT), or Medical Emergency Team (MET) when the team leader is a physician 2 .
In 2014 the International Society for Rapid Response Systems (iSRRS) was formed, and held its first meeting during the 10th International Conference on RRSs and METs. The iSRRS is dedicated to improving the ability of hospitals to detect and respond to the deteriorating patient, thereby decreasing the complications of illness and reducing deaths in hospital 3 . It now has more than 90 members.
Over the past two years the Australian and New Zealand Intensive Care Society (ANZICS) has convened two binational conferences related to RRTs and the broader concept of the deteriorating patient during hospitalisation 4 . In May 2016 the 12th International Conference on RRSs and METs was held in Melbourne, Australia. This represented the first conference where the iSRRS officially partnered with the host organisation to co-convene the conference. In this article we present the key elements of the conference proceedings, links to presentations, and the 18 abstracts of the accepted free papers.
Details on registration and program overview
The conference was held over two days and attracted a record 582 delegates. A total of 68 presentations were submitted for free papers along with 17 poster presentations. On Twitter, using the hashtag #ANZICSRRT, a total of 257 participants generated 2,437 tweets with 1.67 million impressions. The majority of the presentations were recorded, and will be available on the ANZICS YouTube channel.
The outgoing president of the iSRRS Michael DeVita discussed the purpose, goals and evolution of RRSs worldwide, as well as the conception and evolution of the society. The opening plenary panel provided an overview of differences in the approach to RRSs and deteriorating patients in Australia and New Zealand, Japan, the United Kingdom, and the Netherlands.
The main program was organised into three streams termed 'state-of-the-art', 'improving clinical skills', and 'safer systems and processes'. The major aims of the conference were to broaden the base of topics and clinical areas related to deteriorating patients and to provide a program and forum relevant to clinicians, educators, and hospital administrators. There was also a session during which delegates could meet experts in both adult and paediatric clinical deterioration to obtain advice about their own hospital systems.
Acute end-of-life care and hospitalised patients
Two sessions were devoted to the issue of end-of-life care occurring in the context of clinical deterioration in hospitalised patients. The first included an update on relevant Australian policy from the Australian Commission on Safety and Quality in Health Care, an overview of the importance of, and evidence for, advance care planning, alternatives to using the RRT for end-of-life care, the importance of setting goals of care, and the need for further research in this area.
The second session was devoted to the development of strategies to improve the recognition and response to acute end-of-life care. This included an approach to end-of-life care issues in RRT calls, principles of end-of-life care discussions, and a program designed to improve communication skills amongst doctors involved in such discussions.
Curriculum for intensive care liaison nurses
This involved a structured and facilitated session to obtain the impressions and perspective of delegates (particularly nurses) about the essential elements of the knowledge, clinical and non-technical skills required to be an intensive care liaison nurse in an acute hospital. The findings of this session will be published in detail elsewhere.
Using data to improve care
This session explored the use of data and databases related to deteriorating patients and the RRSs and how such data can be used to improve patient outcomes. Presentations included discussions around a paediatric minimum dataset, the use of multicentre studies for benchmarking globally, the details of a hospital system used to provide governance, audit and quality improvement for deteriorating patients, and the use of large databases to provide serial and peer review comparison between hospitals.
Clinical deterioration in the emergency department (ED)
This session involved presentations outlining current and contemporaneous evidence related to the predictive value of deranged vital signs within the ED. There was also a discussion on the use of RRTs and early warning systems in the ED. In addition, the principles of introducing a RRS into an acute hospital emergency department were outlined. Finally, the key elements providing governance and oversight in a mature RRS in a teaching hospital were discussed.
Clinical deterioration during pregnancy
Two sessions were devoted to the topic of clinical deterioration occurring during pregnancy. These presentations focused not primarily on obstetric medicine, but on the nature and problems surrounding team interaction and communication in the context of crisis during an obstetric emergency.
Specific presentations referred to the challenges of coordinating the team, both from the perspective of an obstetric anaesthetist, and a midwife. The causes of maternal morbidity and mortality were outlined as was the proposal for elements necessary to construct a curriculum to improve the recognition of and response to clinical deterioration during pregnancy.
The second session focused more on the issues of governance and elements of team training. The elements of the PROMPT maternity emergency training program in Victoria were outlined, as were the important elements of governance and oversight within a state or jurisdiction. Challenges associated with the establishment of calling criteria that are appropriately sensitive and specific for pregnancy-related deterioration were outlined. The details of an inter-professional team training program related to maternal deterioration from South Australia were described as were the role and advantages of simulation training in deterioration in pregnancy.
Updates from the Australian Commission on Safety and Quality in Health Care (ACSQHC)
The Australian Commission on Safety and Quality in Health Care (ACSQHC) representative provided an update on evidence related to the evaluation of national standard nine as well as proposed proposed changes in the second iteration of the National Safety and Quality of Service Standards. Three speakers presented the details and challenges of implementing the national standards within their hospitals.
The second session outlined an update on dementia, delirium and mental state deterioration. This is included an outline of the consensus statement on mental health deterioration, care for hospitalised patients with cognitive impairment, strategies to improve the recognition of, and response to delirium and dementia, the importance of detecting delirium in paediatric patients, and recognising and responding to delirium in the intensive care unit.
Safer systems and processes
This session was devoted to issues around systems and processes that improve the recognition and response to the deteriorating patients. This included a conceptual framework around decision-making and escalation of care by clinicians on the ward, a review of systems designed to facilitate family and care-giver activation, an overview and outline of the New South Wales SEPSIS KILLS program, and a clinician's perspective of key elements required to make hospital systems safer.
Training staff to respond as a team to care for RRT patients
A session was devoted to different strategies for training expert responders in the management of deteriorating patients. This included a discussion and overview of the resources and time devoted to training staff to treat cardiac arrests in relation to less severe levels of clinical deterioration. An overview was provided of a program from Denmark from the Danish Institute for Medical Simulation. Details of resources and programs for training of Critical Care Outreach staff in the United Kingdom were presented as was an overview of the ANZICS RRT training course.
Two subsequent sessions were devoted to the ANZICS team training program for RRTs which evolved from the similar program developed in the 2015 ANZICS Safety and Quality Conference: The Deteriorating Patient held on the Gold Coast, and a recently developed DVD. This included the use of videos to train educators and responders in the assessment of RRT performance, a limited number of presentations, and the conduct of live simulation sessions and approaches to team debriefing.
Deterioration in paediatric medicine
This included an outline of the issue of alarm fatigue in relation to the RRS, epidemiology of the deteriorating paediatric patient, the challenges and essential aspects of end-of-life care in paediatric hospitalised patients, and the role of RRSs in the overall approach to deteriorating patients.
Optimising detection of deterioration
This session involved a number of presentations related to different approaches to optimise ward staff detection and recognition of clinical deterioration. Research findings from the Netherlands related to developing objective components within the staff worried criteria were presented, as was research related to the frequency, sensitivity and specificity of using abnormal laboratory tests as calling criteria for the RRS. Additional presentations included the advantages and disadvantages of single parameter criterion for RRT activation, as well as the pros and cons of continuous monitoring.
Optimising administrator and clinician interactions
Presentations in the session included principles of how the RRT should interact with the rest of the hospital's governance structures, lessons learned from the implementation of a RRS in a single hospital, the key elements of what a medical administrator wants from clinicians in related to deteriorating patients, and understanding the business imperatives when planning a RRS.
Abstracts from free papers
A total of 18 free papers were selected for presentation, with six in each of the three main streams: processes of care, patient epidemiology and improving clinical skills.
(Editor's note: Abstracts are published as supplied and have not been subjected to editorial review, correction or styling). Introduction: Sepsis is common and associated with significant mortality. Early intervention is known to improve outcomes. Early Warning Scores (EWS) are composite physiological markers that assign a score to patients based on their routine observations. Many hospitals use EWS to triage and identify sick patients quickly and, in many centres, a certain score will trigger an alert to senior medical staff or critical care outreach services. There is, however, little evidence supporting this practice in sepsis, and it is not clear if this process identifies sick patients with infection.
A systematic review and meta-analysis of early warning scores in the prognosis and mortality of sepsis
Study objectives: This systematic review aimed to identify and evaluate trials looking at the ability of EWS to predict mortality in sepsis.
Methods: Potentially relevant papers were identified on PubMED. Two reviewers independently screened search results, assessed studies for inclusion, extracted data and assessed study quality using the QUADAS tool. The hierarchical summary receiver-operating-characteristic (HSROC) method was used to estimate a summary ROC (SROC) curve and summary estimates of sensitivity and specificity for the ability of EWS to predict mortality.
Results: The search identified 940 papers, of which five studies were included (3,763 participants). All trials used the MEWS system as originally published, with minor modifications. Results were broadly similar across trials, with Area Under ROC Curve figures for mortality varying from 0.6to 0.7 across studies. At a MEWS threshold of ≥5 sensitivity was 0.65 (0.47-0.78) and specificity was 0.62 (0.46-0.76) for the prediction of mortality. There were methodological flaws in some of the trials.
Conclusions: Early Warning Scores have poor accuracy for predicting mortality in patients with sepsis. A significant proportion of sick patients will not be identified despite raised EWS scores (MEWS ≥5). The use of a simple EWS 'cut off' to activate critical care outreach services may not be effective in sepsis.
Circadian outcomes of patients admitted to ICU following activation of medical emergency team

Deepak Bhonagiri (Liverpool Hospital and University of New South Wales, Sydney, New South Wales), Abhijit Laha (Liverpool Hospital), Michael Parr (Liverpool Hospital and University of New South Wales), Steven Frost (Liverpool Hospital), Suzanne Weightman (Liverpool Hospital), Amanda Chapman (Liverpool Hospital)
Background: Staffing of most hospitals including ICUs follow a circadian pattern, with senior staff more likely to be present during 'normal hours' compared to 'after hours' and 'weekends', which may have impact on outcomes of the patients requiring ICU admission following activation of MET.
Aims: To determine if there are significant differences between 'normal hours', 'after hours' and 'weekend' MET calls requiring ICU admission with regard to baseline characteristics, MET calling criteria and outcomes.
Materials and methods: Retrospective analysis of six years' data (2007-2012) from Liverpool Hospital database. Appropriate statistical analyses were performed using SAS version 9.3.
Results: 1,200 ICU admissions following MET call during a six-year period were analysed. There was no significant difference in patient demographics and disease severity (APACHE II and III) scores between 'normal hours', 'after hours' and 'weekend' groups. Hospital mortality, APACHE III SMR and limitations of treatment (not for CPR and not for MET orders) were comparable between the groups. 'After hours' MET calls required more frequent ICU admission compared to 'normal hours'.
Conclusions: Our study revealed no significant difference between 'normal hour', 'after hour' and 'weekend' ICU admissions following MET call with regard to patient characteristics and major outcomes. 'After hour' MET calls resulted in more frequent ICU admission. It may therefore be inferred that either there are no circadian changes in MET team staffing or that ICU mortality does not have a circadian pattern despite obvious differences in on site availability of senior staff. Introduction: Pediatric early warning scores aid in the detection of clinical deterioration but include limited data inputs (typically vital signs and body system assessments), rarely include data trends over time, and have limited validation.
The National Patient Safety Partnership: developing and validating a clinical deterioration risk prediction model with three children's hospitals
Study objectives: We aimed to use electronic health record data from a large children's hospital to develop and validate a prediction model for critical deterioration events (CDE).
Methods: Our partnership leveraged lessons learned from lab-based predictive models at three children's hospitals. Herein, we present data from one center. A regularized logistic regression model was trained on 2011-2013 data with 2014 data for validation. Our case definition was an intensive care unit (ICU) transfer with CDE, defined as unplanned floor to ICU transfer with invasive or non-invasive positive pressure ventilation, vasopressors, fluid resuscitation or other emergent procedures two hours pre and 12 hours post transfer. Controls were sampled from patients on the floor who never went to the ICU. Candidate predictor variables were extracted from the electronic health record and features derived from most recent vital sign, vital sign changes, acuity trends, nurse assessments, lab data and lab data trends over time. We censored data six hours prior to transfer.
Results: The prevalence of CDE in our data was 1.3%. With a cutoff point having 90% sensitivity of detecting CDE, the model had a specificity of 65.2%, a positive predictive value of 3.3% and number needed to evaluate of 30.3. At a lower sensitivity of 70% the model had a specificity of 88.1%, a positive predictive value of 7.2% and a number needed to evaluate of 13.9. The final model c-statistic was 0.884.
Conclusions: Our feature-rich, data-driven model had performance characteristics superior to those in existing literature. Integrating model output in workflows of medical emergency teams and safety leads may improve recognition and treatment of critical deterioration.
Exploration of the mortality risk associated with Multiple Rapid Response Team calls
Richard Chalwin (Discipline of Acute Care Medicine, University of Adelaide, South Australia) Introduction: Multiple Rapid Response Team (RRT) calls during a hospital admission have been associated with increased hospital mortality. Thus far it is unclear whether this adverse outcome results from management deficits by the RRT, or subsequent, unforeseeable nosocomial pathology.
Objectives: To investigate factors associated with multiple RRT calls and ascertain any influence on mortality.
Methodology: This was a retrospective investigation of the characteristics of RRT calls to hospitalised patients over a five-year period. Multiple calls were divided into 1) those occurring within 24 hours of one another and those further apart, and 2) those occurring for the same reason as the previous call vs those for different reasons. It was hypothesised that multiple calls occurring within 24 hours of one another or for the same reason were more likely associated with a RRT issue.
Results: There were 3,992 RRT calls in all during 3,218 hospital admissions. Of these, 2,649 admissions only had a single RRT call. The remaining 569 admissions experienced 1,343 calls. Multiple calls during an admission was associated with increased hospital mortality with an adjusted hazard ratio of 1.85 (95% CI 1.50-2.29, P <0.01). However, mortality at the time of a RRT call was 119 (3.0%) with no difference between single or multiple calls (2.9% versus 3.5%) with an adjusted hazard ratio 0.98 [0.57-1.70], P=0.94. The interval between calls (within 24 hours of one another or further apart) had no effect on at-call mortality (adjusted hazard ratio 1.43 [0.38-5.42], P=0.60), nor did the reason for calling (same or different to the previous call) with an adjusted hazard ratio of 0.35 [0.07-1.80], P=0.21.
Conclusions: These findings suggest that the risk associated with multiple RRT calls is unlikely to be directly attributable to RRT management deficits or inadequacies in call resolution. Study objectives: To examine the relationship between physiological status during transition from the emergency department to the ward and emergency calls for clinical deterioration during the first 72 hours of hospital admission.
Physiological status during transition from the emergency department to the wards as an indicator of impending clinical deterioration
Methods: A descriptive, exploratory design was used. The study involved 1980 patients at three hospitals in Melbourne Australia: i) 660 randomly selected adults admitted via the ED to medical or surgical wards during 2012, and who had an emergency call for clinical deterioration during the first 72 hours of admission and ii) 1,320 adults without emergency calls matched for gender, triage category, usual residence, admitting unit and age.
Results: The median patient age was 78 years and 48.8% were males. The median time to the first emergency call was 18.8 hours. One or more abnormal physiological parameters were documented in 34.9% of patients during the last hour of ED care and 47.1% of patients during first hour of ward care. Emergency calls were more common in patients with heart rate (46.0% versus 31.3%, P <0.001) and conscious state (49.6% versus 31.2%, P=0.002) abnormalities during the last hour of emergency care and abnormal oxygen saturation (41.8% versus 31.6%, P <0.001), heart rate (45.6% versus 31.3%, P <0.001) or respiratory rate (43.1% versus 32.2%, P=0.002) during the first hour of ward care.
Conclusions: Abnormal physiological parameters at the ED-ward interface were common and predicted subsequent emergency calls. The utility of physiological status at the transition between the ED and inpatient wards to guide care planning, particularly frequency of nursing and medical assessments warrants further analysis. 
DReSSsed to impress: improving undergraduate student nurses' ability to respond to the deteriorating patient, a Pilot RCT
Rosalind Helliwell (Queensland University of Technology, Brisbane, Queensland), Fiona Coyer (Queensland University of Technology)
Introduction: Despite advances in clinical education and early warning sign detection observation charts it is estimated that around 50% of patients will show signs of deterioration that often go unnoticed. Simulation is an increasingly popular tool used in undergraduate nursing education to enhance the development of clinical skills and theoretical knowledge with promising results.
Study objectives: This study aimed to test a novel method of education on the deteriorating patient to undergraduate student nurses compared to standard teaching methods.
Methods: A non-blinded pilot randomised control trial of eight third year first semester students was undertaken to determine if the provision of Dynamic Realistic endpoint Student Simulation (DReSS) is an effective teaching strategy to provide deteriorating patient education.
Results: DReSS education was found to be effective in improving undergraduate student nurses' ability to interpret assessment data effectively for the deteriorating patient (Mann-Whitney U 0.500 P=0.029) and improve the overall objective structured clinical examination (OSCE) score for those participants allocated to the intervention group (Mann-Whitney U 1.00 P=0.042). Further, participants' response to DReSS education methods was overwhelmingly positive.
Conclusions: DReSS was found to be an effective teaching method for improving student nurses' assessment data interpretation skills and overall OSCE performance. Results suggest that there is enhanced participant engagement in this type of simulation exercise for undergraduate student nurses. Further investigation with larger sample sizes is required to determine if DReSS education as a teaching method is a more effective way to provide deteriorating patient education to undergraduate student nurses when compared to current teaching practices.
Looking for certainty: end-of-life decision making in acute care
Jennifer Hill (Victoria University of Wellington, New Zealand, Australian Commission on Safety and Quality in Health Care)
Introduction: In acute medical settings, doctors and nurses routinely use clinical decision-making skills to determine when, how and to whom end-of-life care is delivered. Yet, there has been little investigation into the process of end-of-life decision making. This is problematic given evidence of inadequacies in the way that end-of-life care is currently managed.
Study objectives: To explore and describe end-of-life decision making on an acute medical ward in a tertiary New Zealand hospital.
Methods: A sequential, exploratory, mixed method design was used. Retrospective medical record review identified clinical and end-of-life characteristics, and the timing and nature of documented end-of-life decisions, for the population who died expected deaths on the ward over an eight-month period. Data were analysed using descriptive statistics. Semi-structured interviews and focus groups with doctors and nurses working in the ward explored their experiences and perspectives of end-of-life decision making. Qualitative data were thematically analysed.
Results: The 24 patients whose medical records were reviewed were elderly (mean age 80.4 years) and chronically unwell (88% had three or more chronic conditions). The medical emergency team were involved in end-of-life decision making in a quarter of patient cases (n=6). There was a mean of 4.5 days (range three hours-17 days) between the first documented indication that a patient's recovery was unlikely, and the time of death.
Interviews and focus groups included 28 doctors and nurses. Two themes were developed from the data. 'Antecedents of uncertainty' described the impact of the acute medical setting and individual variability in attitudes and experiences on end-of-life decision making. 'Moving forward with certainty' described strategies used to decide on an agreed path for end-of-life care.
Conclusions: Patient-centred strategies for navigating uncertainty about end-oflife decision-making are needed. This requires early identification of the trajectory of dying and of patient preferences at end of life.
Exploring the experiences of nurses who care for children who have Acute Life Threatening Events (ALTE) in hospital Adrienne Hudson (Lady Cilento Children's Hospital, University of Queensland, Brisbane, Queensland, Birmingham Children's NHS Foundation Trust, Aston University, Birmingham, UK), Heather Duncan (Birmingham Children's NHS Foundation Trust), Helen Pattison (Aston University), Rachel Shaw (Aston University)
Introduction: Caring for a child who has a code blue or an Acute Life Threatening Event (ALTE) has the potential for significant psychological impact on staff. During a PhD this phenomenon was explored in greater detail.
Aim: The primary aim was to describe the experience of clinical staff who care for a child who has an ALTE in hospital. The objective was to use these insights to develop evidence-based interventions aimed at preparing and supporting staff for the potential psychological impact of these events and identify appropriate outcomes measures to evaluate effectiveness.
Methods Conclusions: The interviews provided an in-depth insight into the experience of caring for a child who has an ALTE. The MRC framework was used to combine the empirical evidence, theory and clinical expertise resulting in the PREPARE and SUPPORT interventions. Through a feasibility study the most appropriate outcome measures to evaluate effectiveness were identified and will be explored in a future trial.
References:
Hudson, Adrienne Patricia. Exploring the experiences of nurses who care for children who have Acute Life Threatening Events (ALTE) in hospital. Diss. Aston University, Birmingham, 2014. Print.
Multi-Parameter Alarm Management and Distribution on the General Care Unit
Benjamin Kanter (Sotera Wireless, California, US), Kristina Foar (Wake Forest Baptist Medical Center, North Carolina, US), Robert Weller (Wake Forest Baptist Medical Center), Christina Taylor (Wake Forest Baptist Medical Center), Mary Jahrsdoerfer (Extension Healthcare, Indiana), Allen Enebo (Extension Healthcare, Indiana), Brooke Skora (Sotera Wireless, California)
Introduction: Continuous multi-parameter physiological monitoring has been proposed as a tool to improve failure in the afferent limb of the rapid response process. Significant issues remain unresolved regarding the impact of alarms on the general care unit (GCU) as alarm fatigue and missed alarms are currently recognised as major patient safety hazards.
Study Objectives: 1) Assess multi-parameter physiological monitoring alarms on the GCU as reflected by the number of alarms/patient/day. 2) Assess a distributed alarm management strategy employing nurse carried handsets and message escalation pathways as reflected by: nurse acknowledgment time, number and pattern of escalations beyond the primary responder, and the number of missed save opportunities. Methods: All patients admitted to the 5E neurology/neurosurgical unit at Wake Forest Baptist Medical Center had continuous vital sign measurements (HR, PR, RR, Spo2, BP) performed with alarm mediation and distribution to nurse-carried handsets from January through June 2015. Alarms signals were escalated until acknowledged using four message pathways of progressively increasing urgency. Data from April 2015 were available for analysis.
Results: 364 monitoring sessions took place, accumulating 13,242 patient-hours of data. 2,906 alarm messages were sent to handsets, 2,396 (82.4%) of which were acknowledged by the RN within 90 seconds, and an additional 482 (16.6%) over the next 3.5 minutes. Of the remaining 28 alarms, 27 were acknowledged on the final escalation pathway. Data was not available for one alarm message. Alarm management settings resulted in an average of 2.5 physiological alarms/patient/ day. No non-DNR patient died during the trial. No missed saved opportunities were discovered.
Conclusions: Continuous multi-parameter physiological monitoring can be implemented on a general care unit with an acceptable level of alarms while still protecting patients. Distributing alarms directly to the RN was safe, timely, effective and acceptable, and in this pilot eliminated the need for dedicated monitor watchers.
Response to Patient Deterioration in the Afferent Limb: Effectiveness of Continuous Vital Sign Monitoring
Rosemary Kennedy (Sotera Wireless, California, US), Koh Mei Jiao (National University Hospital, Singapore), Ross Penman (Sydney Adventist Hospital, Australia), Anissa Drennan (Sydney Adventist Hospital), Gary Manning (Sotera Wireless)
Introduction: Continuous multi-parameter vital sign monitoring can enhance general ward nurses' effectiveness in the afferent limb. Nurses' effectiveness in the "afferent limb" (monitoring patients, detecting deterioration, identifying risk and triggering a team response) has a direct correlation to patient outcomes. A better understanding of nurse interventions in response to alarms will advance protocols in caring for the deteriorating patient.
Study objectives 1) Identify the specific vital sign parameters that alert a nurse to respond to patient deterioration.
2) Describe nursing interventions and patient problems identified when caring for the deteriorating patient. Methods: Two facilities used multi-parameter continuous vital sign monitoring (HR, PR, RR, Spo2, and BP) in general care units. Patient problems, observations/ findings, nurse interventions, and patient outcomes to alarms and abnormal vital signs, from self-reported nursing documentation, were recorded in a database. Conditions associated with deterioration were identified, along with nurse interventions, and patient outcomes. Data from a six-month period were available for analysis.
Results: Of the alarm parameters that detected the need for intervention, 43% were related to Sp02, 29% were attributed to blood pressure, 10% were attributed to respiratory rate, and 18% were related to heart rate. For 500 patients, 18 nursing diagnosis/conditions associated with 36 common nursing interventions to treat early deterioration, resulted in 44 appropriate transfers to the ICU, 12 rapid response calls, and 495 live discharges. 451 patients stayed on the floor for treatment. Common patterns of diagnoses and nursing interventions were associated with abnormal vital sign parameters.
Conclusions: A body worn continuous vital sign surveillance system can be effective in identifying problems for immediate intervention and early detection of more serious complications. All vital signs parameters are important for early detection of more serious complications enabling effective nurse interventions during the afferent limb. Nursing interventions were effective in the afferent limb. Methods: NICOM was performed during 30 MET-calls (57% male, 73% hypotensive (systolic BP <90 mmHg), 27% tachycardic (HR >100 bpm)). NICOM readings were performed using the Edwards Clearsight device (Edwards Lifesciences©, CA, USA). MET registrars estimated initial patient cardiac index (CI), and whether CI and/or systolic blood pressure (SYS) would increase by >15% postfluid bolus. Pearson's Chi-squared method was used to assess correlation between initial CI estimation by NICOM and MET-registrar opinion.
Evaluating Non-invasive Cardiac Output Measurement (NICOM) in Haemodynamically Unstable Medical Emergency Team (MET) Patients
Results: Of 30 patients included, five generated a poor reading whilst two readings failed. The median CI measured by NICOM at MET commencement Anaesth Intensive Care 2017 | 45:4 was 3.66L/min/m2 (IQR: 2.30-4.34). Twenty-seven patients had an initial CI estimated by both NICOM and the MET-registrar. NICOM estimated 13/27 (48%) patients having high (>3.0L/min/m2) initial CI, vs. 2/27 (7%) as estimated by MET-registrars. NICOM and registrar estimation of initial CI agreed in 6/27 (22%) cases. Correlation between registrar opinion and NICOM estimation of initial CI, as determined by the Chi-squared method with three degrees of freedom = 6.8 (P=0.653). NICOM and registrar estimation of CI and SYS response post-fluid bolus agreed in 19/33 (58%) and 21/33 (64%) cases, respectively.
Conclusion: NICOM-monitoring generated a reading in 94% of haemodynamically unstable patients. NICOM and registrar opinion agreed in the majority of cases estimating CI and SYS response to fluid bolus administration. Conversely, NICOM and registrar estimation of initial CI did not agree. Our study suggests NICOM may be a useful tool in the MET environment, necessitating further studies comparing NICOM with current gold-standard measures. 
Why Do Patients Die After a Medical Emergency Team (MET) Call? A Prospective Observational Study
The Medical Emergency Team (MET) Leader's Intensive Care Experience and MET Call Duration: A Retrospective Cohort Study of Intensive-Care-Registrar-Led MET Calls
Gururaj Nagaraj (University Hospital Geelong, Victoria), Clare Williams (The Canberra Hospital, ACT), Roger J Smith (St Vincent's Hospital, Melbourne, Victoria), Bronwyn Avard (The Canberra Hospital, Australian National University Medical School, Canberra, ACT), Sumeet Rai (The Canberra Hospital, Australian National University Medical School) Introduction: There is significant variability in the composition of METs and the optimal staffing structure of the MET is unknown. Currently, there are no data on the relationship of the MET leader's ICU experience to MET call duration or outcome.
Study Objectives: To determine the association of the MET leader ICU experience and MET call duration and MET call outcome.
Methods: Consecutive MET calls for adult patients at a tertiary hospital in the six-month period from 21st January 2013 to 21st July, 2013, and where an ICU registrar led the MET, were identified from a prospective database. The first MET call for each patient was analysed. MET leaders with <12 months' ICU experience were classified as 'inexperienced' and those with ≥12 months' ICU experience as 'experienced'.
Results: Of 489 MET calls, 248 (50.7%) had an inexperienced leader and 241 (49.3%) an experienced leader. MET call duration was significantly longer for the inexperienced group (79 minutes vs. 61 minutes, P <0.001). In the inexperienced group, there was a trend toward an increase in MET-initiated ICU transfers (21.4% vs. 14.5%, P=0.06) and toward an increase in time taken to transfer a patient to ICU following a MET call (84.5 minutes vs. 69 minutes; P=0.07), but the groups were similar in MET-initiated not-for-resuscitation orders (4.4% vs. 4.6%, P=1.00), MET-initiated critical care interventions (14.1% vs. 13.3%, P=0.79), and hospital mortality (23.0% vs. 20.3%, P=0.51). Adjusted for confounders, the odds ratio of hospital mortality for patients who had an inexperienced leader was 1.29 (0.80-2.07, P=0.30).
Conclusions:
Among MET calls led by an ICU registrar, ICU experience of <12 months was associated with a significant increase in MET call duration of 18 minutes, and with a trend toward an increase in transfers to ICU and in transfer time to ICU, but was not associated with hospital mortality.
Predicting the Need for Medical Emergency Response in Patients Discharged from ICU at the Alfred Hospital
Introduction: While Rapid Response Systems (RRS) are spreading worldwide little is known about team sizes and effects on outcomes. We set up the international Benchmarking audit 'Medical Emergency Teams, Hospital Outcomes in a Day' Study (METHOD) in 2014. In 2016 we have repeated the study.
Study objectives: To describe characteristics of Rapid Response Teams and outcomes in order to create benchmarking data sets for national and international comparison.
Methods: RRTs from around the world were invited to take part in an international service evaluation. On registration an online survey collected data on hospital characteristics, team sizes. The relation between hospital characteristics and number of calls was analysed. Critical Care capacity was measured as the sum of beds in Intensive Care, High Dependency Care and Coronary Care. The survey is followed by a week of data collection of patients seen by teams in February 2016.
Results: 48 units from Australia, Denmark, Ireland, the Netherlands, Mexico and the UK registered, 22 of the units were from teaching or university hospitals, 35 units worked 24/7 and 56% were from the UK. The teams saw 60,537 patients in proceeding 12 months. The median team size was two during day, night and weekend shifts with the Australian teams usually larger in size.
The table summarises unit characteristics by country. There was no correlation between hospital size, the number of critical care beds and the number of calls to Rapid Response team in the previous 12 months (r=0.215, P=0.2) Table 1 Unit characteristics 
